Introduction
For predicting ternary liquid-liquid equilibria from constituent binary data alone, several previous attempts have been made based on rigorous thermodynamic relations2'3'6'13)18). However, the three binary data which constitute a ternary system are rarely available at the sametemperature.
In 1962, Wilson In this work, the three ternary liquid-liquid equilibria which are made of methylene (methyl) and hydroxyl groups were measured. These systems are approximately predicted by the Analytical Solutions of Groups model without use of vapor-liquid equilibrium data of the constituent binary systems.
Experimental
Liquid-liquid equilibria were measured at 25°C for the following three ternary systems : water-methanolw-butanol, water-/2-propanol-/z-hexane, and waterfl-butanol-fl-hexane.
For the water-methanol-/z In gas chromatographic analysis, a 160-cm U-type column filled with Porapak-Q was used for separating the three components of the water-«-propanol-«-hexane system. For the other two systems, the same type column filled with P.E.G. 6000 was used. For the water-n-butanol-fl-hexane system, composition in the aqueous phase was not determined by gas chromatographic analysis.
For that system, the tie-line was determined by the gross composition of phase-split liquid mixture and composition in the organic phase. The solubility data are listed in Table 1 and tie-line data are in Table 2 . In Table 1, Table 1 .
Materials:
Methanol, /2-butanol, and /z-hexane were obtained from Merck Uvasol spectrograde chemicals and were used without further purification, n-Propanol was guaranteed reagent from WakoChemicals Ind. Ltd. and was fractionated after being dried with Molecular Sieve 3A. The water used in the experiment was deionized water fractionated twice in an all-glass distillation flask. The densities of organic solvents used in the experiment were measured at 25°C by a densimeter SS-D-200 of Shibayama Science Co., Ltd. The measured densities agreed within 0.0003 with the values cited in the literature14}. systems which contain the same structural groups. The liquid-liquid equilibrium calculation used here is based on the thermodynamic criterion of equilibrium that the activities of each of the N components are equal in the two liquid phases. forO^for*)ll 0=1, à"à"-,#) (i) For the measured systems containing methylene (equivalent to methyl) and hydroxyl groups, only two group Wilson parameters aCH2/0H and a0II/CJl2 are required. These parameters were evaluated from the data of mutual solubility of the water-w-butanol system at 25°C by solving the simultaneous equations ofEq.
(1).
The parameters were obtained as «CH2/OH=0.411 0OH/CH3=O.128
In the calculation, it is assumed that one water molecule is equivalent to 1.5 hydroxyl groups according to the work of Wilson and Deal19), and that number of size counts in water molecule, v^0, is also equal to 1.5.
For the binary systems of water-w-alcohols, mutual solubilities calculated by use of the ASOGshow good agreement with the literature values5\ as shown in Literature Cited [-] [-] r j 1) Derr, E. L. and C. H. Deal: Inst. Chem. Eng. Symp. Ser., 3-40 (1969) .
